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WORK VEHICLE HAVING EXHAUST
APPARATUS

TECHNICAL FIELD

The present invention relates to a work vehicle having an
exhaust apparatus.

BACKGROUND ART

In a conventional example of the work vehicle as noted
above, exhaust gas emitted from an exhaust gas purifying
device is guided to a high position through a vertically elon-
gated pipe element along a front frame of a cabin covering a
driver’s section to be discharged straight to the outside
through an upper end opening of the pipe element (see Japa-
nese Unexamined Patent Application Publication No. 2010-
116001, for example).

The exhaust gas purifying device is used for capturing and
removing particulate matter such as soot contained in the
exhaust gas. In order to prevent a decline in capturing func-
tion due to accumulation of the captured particulate matter,
such an exhaust gas purifying device is adapted to perform
regeneration processing for heating captured particulate mat-
ter by a heating device such as a heater, for example, and then
burning and removing the particulate matter. As a result, the
temperature of the exhaust gas discharged in the regeneration
processing is higher than that of regular exhaust gas.

In the conventional arrangement described above in which
the cabin is provided on the driver’s section, the operator
present within the cabin would not receive any influence of
the exhaust gas even if the exhaust gas is discharged straight
to the outside through the upper end opening of the pipe
element. However, an assistant worker present near the work
vehicle may be adversely affected by the high-temperature
exhaust gas.

Further, if the work vehicle is not provided with the cabin,
not only the assistant worker but also the operator in the
driver’s section may receive a harmful influence from the
high-temperature exhaust gas.

Thus, in the conventional arrangement, while soot or the
like contained in the exhaust gas is removed through the
exhaust gas purifying device, the high-temperature exhaust
gas emitted from the exhaust gas purifying device is dis-
charged straight to the outside through the upper end opening
of the pipe element, which disadvantageously deteriorates a
working environment due to the high-temperature exhaust
gas.

The object of the present invention is to provide a work
vehicle capable of preventing deterioration of a working envi-
ronment caused by high-temperature exhaust gas while pro-
viding an exhaust gas purifying device for purifying the
exhaust gas.

SUMMARY OF INVENTION

A work vehicle according to the present invention includes
a motor section positioned forwardly of a driver’s section in a
vehicle body, and an exhaust apparatus. The exhaust appara-
tus includes an exhaust gas purifying device mounted on the
motor section for purifying exhaust gas of an engine, an
exhaust pipe, through which the exhaust gas discharged from
the exhaust gas purifying device flows, and a mixing exhaust
pipe for drawing ambient air by the exhaust gas emitted from
the exhaust pipe, mixing the exhaust gas with drawn ambient
air, and discharging the mixed gas to the outside from a
discharge opening.
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The exhaust gas purifying device is disposed in a portion of
the motor section rearwardly of the vehicle body.

The mixing exhaust pipe is formed as a tube larger than the
exhaust pipe in diameter with overlapping a distal end portion
of the exhaust pipe in a radial direction.

The mixing exhaust pipe is arranged in a lower side posi-
tion of the motor section on one side of a vehicle width
direction with its axis extending along a longitudinal direc-
tion of the vehicle body and with the exhaust gas being
discharged toward the front of the vehicle body.

In the work vehicle as noted above, it is preferable that the
exhaust pipe is connected to an end portion of the exhaust gas
puritying device on the other side of the vehicle width direc-
tion to extend toward the one side of the vehicle width direc-
tion and overlap the mixing exhaust pipe in the radial direc-
tion.

In the work vehicle as noted above, it is preferable that an
air drawing opening is formed in a portion of the mixing
exhaust pipe that is a downstream side of the position where
the mixing exhaust pipe overlaps the exhaust pipe and an
upstream side of the discharge opening in the gas flowing
direction, for drawing ambient air through the exhaust gas
flowing the exhaust pipe, and the discharge opening has a
sectional area larger than a total sectional area of a sectional
area of an air intake formed in a portion where an extreme end
of the exhaust pipe overlaps an extreme end of the mixing
exhaust pipe and a sectional area of the air drawing opening.

In the work vehicle as noted above, it is preferable that the
mixing exhaust pipe is disposed above a front axle case for
supporting steerable front wheels.

In the work vehicle as noted above, it is preferable that a
throttle portion is provided in a front end portion of the
exhaust pipe, the throttle portion having a vertically elongated
section having a width smaller than a width in the width
direction in an upstream portion in the gas flowing direction.

In the work vehicle as noted above, it is preferable that the
mixing exhaust pipe is disposed forwardly of steerable front
wheels.

In the work vehicle as noted above, it is preferable that the
mixing exhaust pipe is adapted to discharge the exhaust gas
obliquely downward in an outer side with respect to the
vehicle width direction in a forward portion of the vehicle
body.

BRIEF DESCRIPTION OF DRAWINGS

FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.
FIG.

1 is an overall side view of a tractor;

2 is a side view of a motor section;

3 is a top plan view of the motor section;

4 is a front view of the motor section;

5 is a sectional view of an upstream air intake;

6 is a perspective view of the upstream air intake;

7 is a sectional view of a mixing exhaust pipe;

8 is a perspective view of a downstream air intake;
FIG. 9A shows a sectional area of a discharge opening;
FIG. 9B shows sectional areas of upstream air drawing

openings;

FIG. 9C shows a sectional area of air intake;

FIG. 9D shows sectional areas of downstream air drawing
openings;

FIG. 10 is a side view of a hood;

FIG. 11 is a side view of the motor section;

FIG. 12 is a perspective view of an exhaust pipe and the
mixing exhaust pipe; and
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FIG. 13 is a sectional view of the exhaust pipe and the
mixing exhaust pipe.

DESCRIPTION OF EMBODIMENTS
First Embodiment

An embodiment of the present invention in which an
exhaust apparatus for a work vehicle according to the present
invention is applied to a tractor acting as the work vehicle will
be described hereinafter in reference to the accompanying
drawings.

As shown in F1G. 1, the tractor is a four-wheel drive vehicle
including a pair of right and left steerable drive front wheels
1 and a pair of right and left drive rear wheels 2, both of which
are provided in a traveling vehicle body 3. A motor section 5
provided with an engine 4 and the like is mounted forwardly
of the traveling vehicle body 3, and a driver’s section 8 pro-
vided with a steering wheel 6, a driver’s seat 7 and the like is
mounted rearwardly of the traveling vehicle body 3. Further,
the tractor includes a cabin C on the driver’s section 8.

In a rear portion of the engine 4, a clutch housing 9, a
housing frame 10 made of sheet metal, a main speed-change
device 11 including a hydrostatic (HST) stepless speed-
change device, a transmission case 12, and a differential case
13 are serially connected in a line. The right and left rear
wheels 2 are supported to the differential case 13. A front
frame 14 extends forwardly from the underside of the engine
4, and a front axle case 17 for mounting the front wheels 1 is
supported to the front frame 14.

A hood 15 covering the motor section 5 includes right and
left side covers 154, a ventilatable front cover 155, and a top
cover 15¢ provided with a headlight. While the side covers
15a and the front cover 155 are fixedly supported to the front
frame 14 and a center frame 16, the top cover 15¢ is supported
to be pivotable to open upward.

As shown in FIGS. 2 and 3, the engine 4 is an air-cooled
vertical diesel engine. A radiator 20 is arranged to stand
upright in a portion forwardly of the engine to allow cooling
water of the engine 4 to flow circulatively between a cooling
water jacket (not shown) arranged within the engine 4 and the
radiator 20. A transmission belt 27 is tensionally wound
around over a pulley 22 mounted on an output shaft (not
shown) provided in a front lower portion of the engine 4, an
input pulley 25 for a cooling fan 24 supported to a front upper
portion of the engine 4, and an input pulley 26a for an electric
generator 26. The cooling fan 24 is adapted to supply ambient
air introduced into an engine room R through the front cover
155 to the radiator 20.

An exhaust gas purifying device 30 is provided in the motor
section 5 for purifying exhaust gas of the engine 4. The
exhaust gas purifying device 30 includes a diesel particulate
filter (DPF) for capturing and removing particulate matter
containing carbon present in the exhaust gas as a major com-
ponent. Although not shown, the exhaust gas purifying device
30 is adapted to perform regeneration processing for heating
captured particulate matter by a heating device such as a
heater, for example, and then burning and removing the par-
ticulate matter in order to prevent a decline in capturing
function due to accumulation of the captured particulate mat-
ter. As a result, the temperature of the exhaust gas discharged
in the regeneration processing is higher than that of the
exhaust gas of a general engine regardless of the rotational
speed of the engine 4.

In view of the above, the tractor according to the current
embodiment provides an arrangement in which the exhaust
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gas emitted from the exhaust gas purifying device 30 is dis-
charged to the outside with its temperature being lowered.

More particularly, in a distal end portion of an exhaust pipe
31, through which the exhaust gas discharged from the
exhaust gas purifying device 30 flows, is provided a cylindri-
cal mixing exhaust pipe 33 having a larger diameter than the
exhaust pipe 31 to overlap the pipe 31 in a radial direction for
drawing ambient air by the exhaust gas discharged from the
exhaust pipe 31 and mixing drawn air with the exhaust gas to
discharge the mixed gas to the outside from a discharge open-
ing 32. The mixing exhaust pipe 33 is arranged in a lower side
position of the motor section 5 on the left side in a vehicle
width direction as one side of the vehicle width direction with
its axis extending along a longitudinal direction of the vehicle
body and with the exhaust gas being discharged toward the
front of the vehicle body. This allows the exhaust gas emitted
from the exhaust gas purifying device 30 to flow through the
exhaust pipe 31 and be discharged from the distal end portion
of'the pipe 31. Then, the mixing exhaust pipe 33 is adapted to
draw ambient air by the exhaust gas discharged from the
exhaust pipe 31 and mixing the drawn air with the exhaust gas
to discharge the mixed gas to the outside from the discharge
opening 32. Since the mixing exhaust pipe 33 is cylindrical,
mixing of the exhaust gas with ambient air is promoted to
allow the mixed gas to be discharged to the outside from the
discharge opening 32 with its temperature being considerably
lowered, compared with when discharged from the exhaust
gas purifying device 30. Since the mixing exhaust pipe 33 is
provided in the lower side position of the motor section 5 on
the left side in the vehicle width direction as one side of the
vehicle width direction with its axis extending along the
longitudinal direction of the vehicle body and with the
exhaust gas being discharged toward the front of the vehicle
body, it is less possible to put restrictions on the arrangements
of other elements mounted within the motor section 5. In
addition, the exhaust gas to be discharged is emitted in a
direction away from the driver’s section 8, and thus the opera-
tor is less affected by the exhaust gas. As a result, it is possible
to avoid deterioration in the working environment originated
from high-temperature exhaust gas, while purifying the
exhaust gas using the exhaust gas purifying device 30.

Further, the exhaust pipe 31 is connected to the right side
end portion of the exhaust gas purifying device 30 as the other
side of the vehicle width direction and extends toward the left
side in the vehicle width direction to overlap the mixing
exhaust pipe 33 in the radial direction. Since the exhaust pipe
31 extends long from the end portion on the other side of the
vehicle width direction to the one side of the vehicle width
direction in this manner, the high-temperature exhaust gas
discharged from the exhaust gas purifying device 30 flows
through the elongated exhaust pipe 31 to release heat to the
outside through the exhaust pipe 31, thereby to lower the
temperature of the exhaust gas. More particularly, it is pos-
sible to lower the temperature of the exhaust gas, making
efficient use of the exhaust pipe 31 long extending for con-
necting the exhaust gas purifying device 30 to the mixing
exhaust pipe 33.

A specific arrangement will be described hereinafter in
reference to FIGS. 2 to 4.

As shown in FIG. 2, the exhaust gas purifying device 30 is
mounted in the rear side position of the motor section 5 above
the engine 4.

The exhaust gas purifying device 30 has a cylindrical shape
elongated in an axial direction and is provided above the
engine 4 with the axial direction being aligned with the
vehicle width direction. A gas introducing pipe 34 is mounted
on an end portion of the exhaust gas purifying device 30 on
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the left side of the vehicle width direction to communicate
with an exhaust manifold 35 provided on the left side of the
engine 4 through flange connection.

As shown in FIGS. 3 and 4, the exhaust pipe 31 is con-
nected at an upstream end portion in a gas flowing direction to
a gas discharge pipe 36 provided in an end portion of the
exhaust gas purifying device 30 on the right side in the vehicle
width direction through flange connection. The exhaust pipe
31 includes a downward extending portion 31A extending
downward from a connecting point to the gas discharge pipe
36, a transversely extending portion 31B bent from a lower
end portion of the downward extending portion 31A like a
C-shape toward the left side in the vehicle width direction,
and a longitudinally extending portion 31C bent from an end
portion of the transversely extending portion 31B on the left
side of the vehicle width direction like a C-shape and extend-
ing forward and downward of the vehicle body.

As shown in FIGS. 2 and 3, the mixing exhaust pipe 33 is
provided in a front end portion (distal end portion) of the
longitudinally extending portion 31C in the exhaust pipe 31 to
overlap the pipe 31 in the radial direction. The mixing exhaust
pipe 33 is cylindrical and has a larger diameter than the
exhaust pipe 31 and provided in the lower side position of the
motor section 5 in the vehicle width direction with its axis
extending along the longitudinal direction of the vehicle body
and with the exhaust gas being discharged toward the front of
the vehicle body.

A rear end portion of the mixing exhaust pipe 33, that is, an
upstream end portion in the gas flowing direction, is wide
open entirely to allow the exhaust pipe 31 to fit into and
overlap the opening in the radial direction. On the other hand,
the front end portion of the mixing exhaust pipe 33, that is, the
downstream end portion in the gas flowing direction, is also
wide open entirely to form the discharge opening 32 for
discharging the exhaust gas forward and outward.

In a position where the mixing exhaust pipe 33 overlaps the
exhaust pipe 31, those pipes are fixedly connected to each
other through connecting stays 37 spaced apart from each
other in a circumferential direction. Further, the mixing
exhaust pipe 33 is fixedly connected and supported to a lateral
side portion of the front frame 14 through a support stay 38
connected to an outer peripheral side of the pipe 33.

In the position where the mixing exhaust pipe 33 overlaps
the exhaust pipe 31, there is a space defined between the
adjacent connecting stays 37 to provide an air intake 39 for
taking in ambient air through the space formed between the
exhaust pipe 31 and the mixing exhaust pipe 33. Such an air
intake 39 allows ambient air to be drawn by an ejector effect
when the exhaust gas is forcefully emitted from the distal end
portion of the exhaust pipe 31.

The mixing exhaust pipe 33 is positioned laterally of the
front frame 14 above the front axle case 17. As a result, even
if the front wheels 1 are steered to a great extent up to a
maximum steering angle, the mixing exhaust pipe 33 is pre-
vented from interfering with the front wheels 1 and damag-
ing. Thus, the mixing exhaust pipe 33 can be used satisfacto-
rily over a long period of time.

In a portion of the exhaust pipe 31 that is an upstream side
of'the position in the gas flowing direction where the mixing
exhaust pipe 33 overlaps the exhaust pipe 31 is formed an
upstream air intake 40 for drawing ambient air through
exhaust gas flowing the exhaust pipe 31.

More particularly, as shown in FIGS. 5 and 6, a cutout
portion is formed in part of the exhaust pipe 31 in the circum-
ferential direction. Then, a circumferential wall portion of the
pipe 31 in a position that is upstream of the cutout portion in
the gas flowing direction is dented inwardly of the pipe,
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thereby to form a guide wall portion 40a. An upstream air
drawing opening 405 is formed between a downstream end
portion of the recessed guide wall portion 40qg in the gas
flowing direction and an arc circumferential wall of the
exhaust pipe 31, thereby to provide the upstream air intake 40.
Three upstream air intakes 40 are equidistantly formed in the
circumferential direction.

Further, a downstream air intake 41 is formed in a portion
of'the mixing exhaust pipe 33 that is a downstream side of the
position where the mixing exhaust pipe 33 overlaps the
exhaust pipe 31 and an upstream side of the discharge open-
ing 32 in the gas flowing direction, for drawing ambient air
through the exhaust gas flowing the exhaust pipe 31.

More particularly, as shown in FIGS. 7 and 8, in the same
manner as the upstream air intake 40, a cutout portion is
formed in part of the mixing exhaust pipe 33 in the circum-
ferential direction. Then, a circumferential wall portion ofthe
pipe 33 in a position that is upstream of the cutout portion in
the gas flowing direction is dented inwardly of the pipe,
thereby to form a guide wall portion 41a. A downstream air
drawing opening 415 is formed between a downstream end
portion of the recessed guide wall portion 41 in the gas
flowing direction and an arc circumferential wall of the mix-
ing exhaust pipe 33, thereby to provide the downstream air
intake 41. Three downstream air intakes 41 are equidistantly
formed in the circumferential direction.

The discharge opening 32 of the mixing exhaust pipe 33
has a sectional area Sd (hatched portion in FIG. 9A) larger
than a total sectional area of the sum of three sectional areas
Sa of the upstream air drawing openings 405 (hatched portion
in FIG. 9B), a sectional area Sb (hatched portion in FIG. 9C)
of the air intake 39, and the sum of three sectional areas Sc of
the downstream air drawing openings 415 (hatched portion in
FIG. 9D).

With such an arrangement, the exhaust gas flowing through
the exhaust pipe 31, ambient air drawn through the upstream
air drawing openings 405, ambient air drawn through the air
intake 39, ambient air drawn through the downstream air
drawing openings 415 are discharged to the outside without
being accumulated in the discharge opening 32 of the mixing
exhaust pipe 33, which allows ambient air to be taken in
satisfactorily.

As aresult, the high-temperature exhaust gas emitted from
the exhaust gas purifying device 30 can be discharged to the
outside with its temperature being sufficiently lowered as
ambient air drawn through the upstream air drawing openings
405, ambient air drawn through the air intake 39, and ambient
air drawn through the downstream air drawing openings 415,
respectively, are mixed.

Second Embodiment

A second embodiment shows a modified mode of the
exhaust pipe and the mixing exhaust pipe of the first embodi-
ment. The remaining arrangement is the same as that in the
first embodiment. While descriptions of an exhaust pipe 51
and a mixing exhaust pipe 52 will be given hereinafter in
reference to FIGS. 10 to 13, descriptions on the remaining
arrangement will be omitted by making effective use of the
same reference numbers as in the first embodiment. FIG. 10 is
a side view of the hood, FIG. 11 is a side view of the motor
section, FIG. 12 is a perspective view of the exhaust pipe and
the mixing exhaust pipe, and FIG. 13 is a sectional view of the
exhaust pipe and the mixing exhaust pipe.

As shown in FIGS. 10 and 11, the exhaust pipe 51 includes
a downward extending portion 51A, a transversely extending
portion 51B, and a longitudinally extending portion 51C in
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the same manner as the first embodiment. This arrangement
allows the exhaust pipe 51 to be connected to the end portion
of an exhaust gas purifying device 50 on the right side in the
vehicle width direction (the other side in the vehicle width
direction) to extend toward the left in the vehicle width direc-
tion and overlap the mixing exhaust pipe 52 in the radial
direction.

As shown in FIG. 12, a throttle portion 53 is provided in a
front end portion (distal end portion) of the longitudinally
extending portion 51C. The throttle portion 53 has a vertically
elongated section having a width smaller than a width in the
width direction in an upstream portion in the gas flowing
direction. The exhaust pipe 51 is formed of a tube having a
circular section. The portion of the tube having such a circular
section is machined to provide the throttle portion 53 in the
distal end portion of the exhaust pipe 51. More particularly,
while the remaining portion of the exhaust pipe 51 other than
the distal end portion maintains the circular section, only the
distal end portion of the exhaust pipe 51 is machined to have
the vertically elongated section with the width in the width
direction being smaller than the width of the circular section.

The mixing exhaust pipe 52 is arranged on the lateral side
of'the front frame 14 in the similar manner to the first embodi-
ment. As shown in FIGS. 12 and 13, the mixing exhaust pipe
52 has a vertically elongated section having a smaller width in
the width direction in the same manner as the distal end
portion ofthe exhaust pipe 51 to define a gap between an outer
circumferential portion of the exhaust pipe 51 and an inner
circumferential portion of the mixing exhaust pipe 52. The
exhaust pipe 51 and the mixing exhaust pipe 52 are arranged
such that the center of the exhaust pipe 51 in section is aligned
with the center of the mixing exhaust pipe 52 in section (see
FIG. 13). As a result, the gap is defined between the outer
circumferential portion of the exhaust pipe 51 and the inner
circumferential portion of the mixing exhaust pipe 52 over the
entire circumference. The gap acts as an air intake 54 for
taking in ambient air.

With the above-noted arrangement in which the throttle
portion 53 is provided in the distal end portion of the exhaust
pipe 51, the flowing speed of the exhaust gas emitted from the
exhaust pipe 51 can be increased. This achieves a greater
drawing force by the ejector effect of the exhaust gas dis-
charged from the exhaust pipe 51 and supplied to the mixing
exhaust pipe 52, and thus a larger amount of ambient air can
be taken to the mixing exhaust pipe 52 through the air intake
54. In addition, since the air intake 54 is formed between the
outer circumferential portion of the exhaust pipe 51 and the
inner circumferential portion of the mixing exhaust pipe 52
over the entire circumference, a larger amount of ambient air
can be taken to the mixing exhaust pipe 52. As a result, the
exhaust gas can be sufficiently cooled by ambient air taken to
the mixing exhaust pipe 52, which allows the mixing exhaust
pipe 52 to be shortened. Further, since the throttle portion 53
is vertically elongated, the dimensions of the exhaust pipe 51
and the mixing exhaust pipe 52 in the width direction can be
diminished. Therefore, the exhaust pipe 51 and the mixing
exhaust pipe 52 are properly arranged even in the limited
space defined in the lateral side of the front frame 14, while a
larger amount of ambient air can be taken to the mixing
exhaust pipe 52.

The positional arrangement of the mixing exhaust pipe 52
in the longitudinal direction of the vehicle body will be
described next.

As shown in FIG. 10, the mixing exhaust pipe 52 is
arranged so that a discharge opening 55 for discharging the
exhaust gas is positioned to project forwardly of the front
wheels 1. Further, the entire mixing exhaust pipe 52 is posi-

10

15

20

25

30

35

40

45

50

55

60

65

8

tioned forwardly of the front axle case 17. In this manner, the
mixing exhaust pipe 52 is provided forwardly of the steerable
front wheels 1. Thus, the mixing exhaust pipe 52 does not
interfere with a steering operation of the front wheels 1 when
the front wheels 1 are steered. In addition, since the discharge
opening 55 of the mixing exhaust pipe 52 is positioned for-
wardly of the front wheels 1, the exhaust gas emitted from the
discharge opening 55 is not discharged toward the front
wheels 1 when the exhaust gas is discharged to a forward side
from the mixing exhaust pipe 52, which increases the degree
of freedom to choose the discharging direction of the exhaust
gas. Further, it is possible to decrease the influence of the heat
from the exhaust gas exercised on the operator on the driver’s
section 8 or the vehicle body.

A supporting structure for the exhaust pipe 51 will be
described. As shown in FIGS. 11 and 12, the exhaust pipe 51
is supported to a first support member 56 fixedly connected to
the lateral side portion of the front frame 14. The first support
member 56 has a proximal end portion fixedly connected to
the front frame 14 and extends downward from the connect-
ing portion to be bent outwardly of the front frame 14 at a
lower end portion thereof. The exhaust pipe 51 is connected to
adistal end of the bent portion of the first support member 56.

A supporting structure for the mixing exhaust pipe 52 will
be described. As shown in FIG. 12, the mixing exhaust pipe
52 is supported to a second support member 57 fixedly con-
nected to the lateral side portion of the front frame 14. The
second support member 57 extends laterally outward from the
front frame 14, and is connected to a rear end portion of the
mixing exhaust pipe 52. The second support member 57
connected to a front end portion of the mixing exhaust pipe 52
is not shown.

The discharging direction of the exhaust gas emitted from
the discharge opening 55 of the mixing exhaust pipe 52 will
be described.

As shown in FIG. 12, the mixing exhaust pipe 52 is formed
as atube having a vertically elongated section and is bent atan
intermediate portion thereof obliquely downward in an outer
side of the front frame 14. With such an arrangement, a
portion of the mixing exhaust pipe 52 formed forwardly of the
bent portion has a slanting portion 52a with its axis being
directed forward in the wvehicle longitudinal direction,
directed outward in the vehicle width direction, and directed
downward in the vehicle vertical direction. The discharge
opening 55 is formed at a front end portion of the slanting
portion 52a, through which the exhaust gas is discharged
obliquely downward in the outer side with respect to the
vehicle width direction in the forward portion of the vehicle
body. The discharge opening 52 per se is formed to open
outward of the vehicle width direction. The exhaust gas is
guided by the slanting portion 524 of the mixing exhaust pipe
52 to be discharged obliquely downward in the outer side with
respect to the vehicle width direction in the forward portion of
the vehicle body.

Since the exhaust gas is discharged in such a direction in
the mixing exhaust pipe 52, no dust is raised. Further, when a
front loader is connected to the front portion of the vehicle
body and a connecting member for connecting the front
loader is provided outwardly of the mixing exhaust pipe 52
with respect to the vehicle width direction, it is possible to
prevent the exhaust gas to be disadvantageously discharged
from the mixing exhaust pipe 52 toward the connecting mem-
ber.

Although FIGS. 10 to 13 do not show the upstream air
drawing openings 405 and the downstream air drawing open-
ings 415 of the first embodiment, those air drawing openings
405 and 415 may be provided. When those air drawing open-
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ings 405 and 415 are provided, the discharge opening 55 of
the mixing exhaust pipe 52 may have a sectional area larger
than a total sectional area of the sum of sectional areas of the
upstream air drawing openings 405, a sectional area of the air
intake 54, and the sum of sectional areas of the downstream
air drawing openings 415 in the similar manner to the first
embodiment.

Alternatively, only the downstream air drawing openings
4156 of the first embodiment may be provided in the second
embodiment. In that case, the discharge opening 55 of the
mixing exhaust pipe 52 may have a sectional area larger than
atotal sectional area of a sectional area of the air intake 54 and
the sum of sectional areas of the downstream air drawing
openings 415.

Other Modified Embodiments

[1] In the first and second embodiments described above,
the exhaust pipe 33 or 52 is arranged in the lower side position
on the left side in the vehicle width direction. Instead, the
exhaust pipe 33 or 52 may be arranged in the lower side
position on the right side in the vehicle width direction.

[2] In the first embodiment described above, the mixing
exhaust pipe 33 is positioned above the front axle case 17.
Instead, the mixing exhaust pipe 33 may be mounted in a
position other than the position above the front axle case 17.

In the second embodiment described above, the mixing
exhaust pipe 52 is provided forwardly of the front wheels 1.
Instead, the mixing exhaust pipe 52 may be positioned above
the front axle case 17, for example. In this manner, the posi-
tion of the mixing exhaust pipe 52 may vary appropriately.

[3] In the first embodiment described above, the upstream
air drawing openings 405 are formed in the exhaust pipe 31.
Instead, those air drawing openings 405 are dispensable. In
that case, the discharge opening 32 of the mixing exhaust pipe
33 would have a sectional area Sd larger than a total sectional
area of a sectional area Sb of the air intake 39 and the sum of
sectional areas Sc of the downstream air drawing openings
41b. Here, in the portion where the exhaust pipe 31 overlaps
the mixing exhaust pipe 33, ambient air is drawn from the air
intake 39 formed between the smaller-diameter exhaust pipe
31 and the larger-diameter mixing exhaust pipe 33. Ambient
air is also drawn in the positions where the air drawing open-
ings 415 are provided. More particularly, the exhaust gas is
mixed with ambient air drawn from the air intake 39 to lower
the temperature of the gas, and then further mixed with ambi-
ent air drawn from the air drawing openings 415 to further
lower the temperature of the gas. Since the discharge opening
32 has the sectional area larger than the total sectional area of
the sectional area of the air intake 39 and the sum of the
sectional areas of the air drawing openings 415, the exhaust
air can be discharged to the outside without being accumu-
lated in the discharge opening 32 even if ambient air is drawn
from the air intake 39 and from the air drawing openings 415,
respectively. As a result, ambient air can be taken in satisfac-
torily from the air intake 39 and the air drawing openings 415,
which allows the high-temperature exhaust gas emitted from
the exhaust gas purifying device 30 to be discharged to the
outside from the discharge opening 32 with its temperature
being lowered sufficiently.

[4] In the first embodiment described above, while the
downstream air drawing openings 415 are formed in the mix-
ing exhaust pipe 33, such downstream air drawing openings
415b are dispensable.

[5] In the first and second embodiments described above,
while the work vehicle includes the cabin C, such a cabin C is
dispensable.
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What is claimed is:

1. A work vehicle comprising:

a motor section positioned forwardly of a driver’s section

in a vehicle body; and

an exhaust apparatus including

an exhaust gas purifying device mounted on the motor
section such that the exhaust gas purifying device is
disposed in a portion of the motor section rearwardly
of the vehicle body, the exhaust gas purifying device
being aligned with a direction of a width of the vehicle
body and configured to purify exhaust gas of an
engine,

an exhaust pipe, through which the exhaust gas dis-
charged from the exhaust gas purifying device flows,
the exhaust pipe having an upstream end portion
thereof in a gas flowing direction connected to a rear
side of the exhaust gas purifying device, and a down-
stream end portion thereof in the gas flowing direction
disposed forwardly of the exhaust gas purifying
device, and the exhaust pipe comprising: a first
extending portion extending rearward from the rear
side of the exhaust gas purifying device; a second
extending portion bent from a rear end portion of the
first extending portion in an L-letter shape and extend-
ing therefrom in the direction of the width of the
vehicle body; and a third extending portion bent from
an end portion ofthe second extending portion remote
from the first extending portion and extending for-
ward therefrom, and

a mixing exhaust pipe having a discharge opening and
formed as a tube larger than the exhaust pipe in diam-
eter with overlapping a distal end portion of the
exhaust pipe in a radial direction, the mixing exhaust
pipe drawing ambient air by the exhaust gas emitted
from the exhaust pipe, mixing the exhaust gas with
drawn ambient air, and discharging the mixed gas to
the outside from the discharge opening, the mixing
exhaust pipe being arranged in a lower side position of
the motor section on one side of the direction of the
width of the vehicle body with its axis extending
along a longitudinal direction of the vehicle body and
with the exhaust gas being discharged toward the
front of the vehicle body, and the exhaust pipe being
connected to an end portion of the exhaust gas puri-
fying device on the other side of the direction of the
width of the vehicle body to extend toward the one
side of the direction of the width of the vehicle body
and overlapping the mixing exhaust pipe in the radial
direction.

2. The work vehicle as defined in claim 1, wherein an air
drawing opening is formed in a portion of the mixing exhaust
pipe that is a downstream side of the position where the
mixing exhaust pipe overlaps the exhaust pipe and an
upstream side of the discharge opening in the gas flowing
direction, for drawing ambient air through the exhaust gas
flowing in the exhaust pipe, and

wherein the discharge opening has a sectional area larger

than a total sectional area of a sectional area of an air
intake formed in a portion where an extreme end of the
exhaust pipe overlaps an extreme end of the mixing
exhaust pipe and a sectional area of the air drawing
opening.

3. The work vehicle as defined in claim 1, wherein a throttle
portion is provided in a front end portion of the exhaust pipe,
the throttle portion having a vertically elongated section hav-
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ing a width smaller than a width in the direction of the width
of the vehicle body in an upstream portion in the gas flowing
direction.

4. The work vehicle as defined in claim 1, wherein the
mixing exhaust pipe is disposed forwardly of steerable front
wheels.

5. The work vehicle as defined in claim 1, wherein the
mixing exhaust pipe is adapted to discharge the exhaust gas
obliquely downward in an outer side with respect to the
direction of the width of the vehicle body in a forward portion
of the vehicle body.

6. A work vehicle comprising:

a motor section positioned forwardly of a driver’s section

in a vehicle body; and

an exhaust apparatus including:

an exhaust gas purifying device mounted on the motor
section configured to purify exhaust gas of an engine
such that the exhaust gas purifying device is disposed
in a portion of the motor section rearwardly of the
vehicle body, the exhaust gas purifying device being
aligned with a direction of a width of the vehicle body
and,

an exhaust pipe, through which the exhaust gas dis-
charged from the exhaust gas purifying device flows,
the exhaust pipe having an upstream end portion
thereof in a gas flowing direction connected to a rear
side of the exhaust gas purifying device, and a down-
stream end portion thereof in the gas flowing direction
disposed forwardly of the exhaust gas purifying
device, and the exhaust pipe comprising: a first
extending portion extending rearward from the rear
side of the exhaust gas purifying device; a second
extending portion bent from a rear end portion of the
first extending portion in an L-letter shape and extend-
ing therefrom in the direction of the width of the
vehicle body; and a third extending portion bent from
an end portion ofthe second extending portion remote
from the first extending portion and extending for-
ward therefrom, and

a mixing exhaust pipe disposed above a front axle case
for supporting steerable front wheels and having a
discharge opening, the mixing exhaust pipe being
formed as a tube larger than the exhaust pipe in diam-
eter with overlapping a distal end portion of the
exhaust pipe in a radial direction, the mixing exhaust
pipe drawing ambient air by the exhaust gas emitted
from the exhaust pipe, mixing the exhaust gas with
drawn ambient air, and discharging the mixed gas to
the outside from the discharge opening, and the mix-
ing exhaust pipe being arranged in a lower side posi-
tion of the motor section on one side of the direction of
the width of the vehicle body with its axis extending
along a longitudinal direction of the vehicle body and
with the exhaust gas being discharged toward the
front of the vehicle body.

7. The work vehicle as defined in claim 6, wherein an air
drawing opening is formed in a portion of the mixing exhaust
pipe that is a downstream side of the position where the
mixing exhaust pipe overlaps the exhaust pipe and an
upstream side of the discharge opening in the gas flowing
direction, for drawing ambient air through the exhaust gas
flowing in the exhaust pipe, and

wherein the discharge opening has a sectional area larger

than a total sectional area of a sectional area of an air
intake formed in a portion where an extreme end of the
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exhaust pipe overlaps an extreme end of the mixing
exhaust pipe and a sectional area of the air drawing
opening.

8. The work vehicle as defined in claim 6, wherein a throttle
portion is provided in a front end portion of the exhaust pipe,
the throttle portion having a vertically elongated section hav-
ing a width smaller than a width in the direction of the width
of'the vehicle body in an upstream portion in the gas flowing
direction.

9. The work vehicle as defined in claim 6, wherein the
mixing exhaust pipe is disposed forwardly of steerable front
wheels.

10. The work vehicle as defined in claim 6, wherein the
mixing exhaust pipe is adapted to discharge the exhaust gas
obliquely downward in an outer side with respect to the
direction of the width of the vehicle body in a forward portion
of the vehicle body.

11. A work vehicle comprising:

a motor section positioned forwardly of a driver’s section

in a vehicle body; and

an exhaust apparatus including:

an exhaust gas purifying device mounted on the motor
section such that the exhaust gas purifying device is
disposed in a portion of the motor section rearwardly
of the vehicle body, the exhaust gas purifying device
being aligned with a direction of a width of the vehicle
body and configured to purify exhaust gas of an
engine,

an exhaust pipe, through which the exhaust gas dis-
charged from the exhaust gas purifying device flows,
the exhaust pipe having an upstream end portion
thereof in a gas flowing direction connected to a rear
side of the exhaust gas purifying device, and a down-
stream end portion thereof in the gas flowing direction
disposed forwardly of the exhaust gas purifying
device, and the exhaust pipe comprising: a first
extending portion extending rearward from the rear
side of the exhaust gas purifying device; a second
extending portion bent from a rear end portion of the
first extending portion in an L-letter shape and extend-
ing therefrom in the direction of the width of the
vehicle body; and a third extending portion bent from
an end portion ofthe second extending portion remote
from the first extending portion and extending for-
ward therefrom, and

a mixing exhaust pipe disposed above a front axle case
for supporting steerable front wheels and having a
discharge opening, the mixing exhaust pipe being
formed as a tube larger than the exhaust pipe in diam-
eter with overlapping a distal end portion of the
exhaust pipe in a radial direction, the mixing exhaust
pipe drawing ambient air by the exhaust gas emitted
from the exhaust pipe, mixing the exhaust gas with
drawn ambient air, and discharging the mixed gas to
the outside from the discharge opening, the mixing
exhaust pipe being arranged in a lower side position of
the motor section on one side of the direction of the
width of the vehicle body with its axis extending
along a longitudinal direction of the vehicle body and
with the exhaust gas being discharged toward the
front of the vehicle body, and the exhaust pipe being
connected to an end portion of the exhaust gas puri-
fying device on the other side of the direction of the
width of the vehicle body to extend toward the one
side of the direction of the width of the vehicle body
and overlapping the mixing exhaust pipe in the radial
direction.
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12. The work vehicle as defined in claim 11, wherein an air
drawing opening is formed in a portion of the mixing exhaust
pipe that is a downstream side of the position where the
mixing exhaust pipe overlaps the exhaust pipe and an
upstream side of the discharge opening in the gas flowing
direction, for drawing ambient air through the exhaust gas
flowing in the exhaust pipe, and

wherein the discharge opening has a sectional area larger

than a total sectional area of a sectional area of an air
intake formed in a portion where an extreme end of the
exhaust pipe overlaps an extreme end of the mixing
exhaust pipe and a sectional area of the air drawing
opening.

13. The work vehicle as defined in claim 11, wherein a
throttle portion is provided in a front end portion of the
exhaust pipe, the throttle portion having a vertically elongated
section having a width smaller than a width in the direction of
the width of the vehicle body in an upstream portion in the gas
flowing direction.

14. The work vehicle as defined in claim 11, wherein the
mixing exhaust pipe is disposed forwardly of steerable front
wheels.

15. The work vehicle as defined in claim 11, wherein the
mixing exhaust pipe is adapted to discharge the exhaust gas
obliquely downward in an outer side with respect to the
direction of the width of the vehicle body in a forward portion
of the vehicle body.
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